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WHAT IS CLAIMED IS: 

A displacement detection apparatus comprising: 
light beam illuminating system for converting a 
linearity polarized light beam emitted from a light 
emitting^ element into a substantially parallel light 
beam and Urradiating a relatively moving object with 
the light 'beam through a light beam splitting optical 
system, saxb light beam splitting optical system 
splitting the single parallel light beam emerging from 
said light beam illuminating system into a plurality of 
polarized light beams whose polarized states are 
different from each other; 

a focusing ^optical system for focusing the 
plurality of spliAlight beams to different positions 
on a surface of the\ relatively moving object; 

a polarizing prism for splitting reflected light 
beams from the relatively moving object on the basis of 
a difference between the plurality of directions of 
polarization ; 

a plurality of light ^receiving optical systems for 
individually detecting the^dif f erent polarized light 
beams split by said polarizing prism and outputting 
light receiving signals of the respective light beams; 
and 

comparator for comparing llkjht receiving signal 
levels of the respective light beams to detect a 
relative displacement of the relatively moving object. 



2 . a PP aratus according to claim 1 , wherein 

said light beam splitting optical system has an optical 
performance capable of splitting the light beam 
emerging irom said light emitting element and, at 
positions where the light beams are focused by said 
focusing optical system, spatially separating the 



focusing positions of the focused light beams. 



3 . An apparatus according to claim 2 , wherein the 
surface of the ^relatively moving object is 
substantially vertically irradiated with the plurality 
of focused light \eams . 



4 . An apparatus according to claim 1 , wherein a 
slit -shaped marking \>r a three-dimensional marking is 
formed on the surfac^f the relatively moving object 
to generate a reflectance difference. 



5 . An apparatus according to claim 4 , wherein 
said light beam splitting^optical system has an optical 
characteristic with which the focusing positions of the 



plurality of focused light beams are spatially 

\ 

separated at an interval almost equal to a width of the 
marking . 



6 . An apparatus according to claim 1 , wherein 
said light beam splitting optical\system has a parallel 
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plate shape. 
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y ». A displacement detection apparatus comprising: 
light beam illuminating system for converting a 
linearly polarized light beam emitted from a light 
emit ting ^element into a substantially parallel light 
beam and Arradiating a relatively moving object with 
the light beam through a light beam splitting optical 
system, said\light beam splitting optical system 
10 splitting theYsingle parallel light beam emerging from 
said light beam\ illuminating system into a plurality of 
polarized light Ijeams whose polarized states are 
different f ronf eafelj other; 

a foc^sinq^fflcal^ystem for focusing the 
15 plurality oX spirit J^ighjr beams to different positions 
near an end por<4^n the relatively moving object; 

a polar iz.in^pristn for splitting reflected light 
beams from the relatively moving object on the basis of 
a difference between the\plurality of directions of 
20 polarization; 

a plurality of light receiving optical systems for 
individually detecting the different polarized light 
beams split by said polarizing prism and outputting 
light receiving signals of the \e spec tive light beams; 
25 and 

a light receiving signal comparator for comparing 
light receiving signal levels of tnte respective light 
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beams to <ietect a relative displacement of the 
relatively moving object. 

u J cCT\ Q v An a pp ara tus according to claim 1 or 7 , 
5 wherein said light beam splitting optical system is a 
crystal optical element . 
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fju^> 9. An \ apparatus according to claim 1 or 7 , 

wherein a boundary portion is formed on the surface of 

10 the relatively moving object to generate a reflectance 
difference . 

5^^> 10. A majgnetic recording apparatus using said 

displacement petection apparatus of claim 4 , 
15 comprising: 

a head aim having the marking or reflectance 
boundary portion formed on an upper surface; 

a rotary positioner having said displacement 
detection apparatus on a rotary arm; and 
20 a head arm; drive motor control unit for 

controlling a current of a head arm drive motor of a 
hard disk drive \to synchronize a motion of said rotary 
positioner with a\ motion of said head arm so that an 
output from said displacement detection apparatus 
25 becomes constant as a position of said rotary 
positioner varies . 
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11. A\rotary encoder using said displacement 



detection apparatus of claim 4, comprising: 



A 



the slit -.shaped marking or reflectance boundary 
portion formedlon a rotary disk surface; and 

said displacement detection apparatus on a fixed 
object side to receive the plurality of reflected light 
beams from the marking or reflectance boundary portion 



10 



on a moving scale 
difference signal 
receiving signals 



and detect a scale origin from a 
between the plurality of light 



15 



12. A linear] encoder using said displacement 
detection apparatus of claim 4, comprising: 

the slit -shaped marking or reflectance boundary 
portion formed or linear encoder scale surface; and 

said displacement detection apparatus on a moving 



object side to re 



celve the plurality of reflected light 



beams from the marking or reflectance boundary portion 



20 



on the linear enc 
from a difference 
receiving signals 



^ oS ^T7 13. A magnet 



oder scale and detect a scale origin 
signal between the plurality of light 



25 



c recording apparatus using said 
displacement detection apparatus of claim 9 , 
comprising : 



a head arm having the marking or reflectance 
boundary portion form^on an upper surface; 



- 25 - 



a rotary positioner having said displacement 
detection apparatus on a rotary arm; and 

a head arm drive motor control unit for 
controlling a current of a head arm drive motor of a 
hard disk drive\ to synchronize a motion of said rotary 
positioner with la motion of said head arm so that an 
output from said! displacement detection apparatus 



becomes constant 



as a position of said rotary 



t'j positioner varies. 
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p ^u^^H 14. A rotary encoder using said displacement 

^ I 

\& detection apparatus of claim 9, comprising: 



fjj 

15 said displacement detection apparatus on a fixed 



the slit -shaped marking or reflectance boundary 
portion formed on a rotary disk surface; and 



ri, 



object side to receive the plurality of reflected light 
beams from the marking or reflectance boundary portion 
on a moving scale and detect a scale origin from a 



difference signajL between the plurality of light 
20 receiving signals . 



<uS^T7 15. A linear encoder using said displacement 
detection apparatus of claim 9, comprising: 

the slit -shaped marking or reflectance boundary 
25 portion formed on Vinear encoder scale surface; and 

said displacement detection apparatus on a moving 
object side to receiVe the plurality of reflected light 



from the marking or reflectance boundary portion 
linear encoder scale and detect a scale origin 
difference signal between the plurality of light 

ing signals . 



